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Abstract 



Title: Science and Math Applications 



Project Number : 99-4029 Funding: $10.517 



Project Director: Carol Molek 



Phone Number: (1 17^248-4942 



Contact Person: Lori Lauver 



Phone Number: m 7^248-4942 



Agency Address: TIU Adult Education and Job Training Center 
MCD3C Plaza- One Belle Avenue, Building 58 
Lewistown, PA 17044 

Purpose: "Science and Math Applications" was developed to promote confidence in the 
math and science abilities of ABE students. It helped students extend their knowledge of 
science and math, as well as correlate these two subject areas to their everyday life by using 
both textbooks and hands-on activities. 

Procedures: The project, "Science and Math Applications," was facilitated by instructors 
of the Adult Education and Job Training Center. A curriculum was developed by instructor 
Lori Lauver which utilized somewhat traditional teaching methods to teach basic science 
and math concepts with reinforcement through hands-on activities. The audience targeted 
was 20 ABE students who expressed a desire to increase their math and science abilities 
and who expressed an initial fear of science and math. 

Summary of Findings: Evaluation of "Science and Math Applications" was based 
upon several factors: 1) development and use of "Science and Math Applications" 
curriculum. The curriculum was developed and utilized throughout the project. 2) 
participation of 20 Adult Basic Education students in the program. This number was 
exceeded as 33 ABE students participated. 3) the performance of hands-on activities that 
promoted concept retention. Pre- and post-assessment data was reviewed and showed that, 
on the average, student grade levels rose two levels during their time in the program. 4) a 
final report and bibliography. A final report, including detailed curriculum, outline and 
bibliography, was produced. 

Comments: The value of this project is high, and its use is recommended for use with 
ABE students that have anxieties pertaining to math and science. Students gained 
confidence and interest in their science and math abilities and often left the program with a 
new attitude towards these subject areas. 

Products: A final report was disseminated by the Pennsylvania Department of 
Education, AdvancE, and Tuscarora Intermediate Unit. 
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Science and Math Applications 
Introduction 

"Science and Math Applications" was a new project designed to 
promote confidence in the math and science abilities of ABE students. This 
program was intended for students who had developed a fear of math and 
science during their previous educational experience, and who also may feel 
that there is little or no correlation between what is taught in the classroom 
and real life experiences. Through "Science and Math Applications," ABE 
students used both textbooks and hands-on activities to extend their 
knowledge of math and science, as well as link these two subject areas to 
everyday life. 

There has definitely been a need to demystify the subject areas of math 
and science within the Adult Basic Education students in our area In 
speaking with the students prior to enrollment in this program, most 
potential students expressed a concern for their abilities in science and (more 
often) math abilities. Many students, especially those who came into the 
program after being out of school for a number of years, felt that there had 
been little correlation between what they were expected to learn and real life 
applications made in the public schools. It was a goal of this program to 
attempt to make the connection between math and science concepts and their 
application. 

This project proposed to (1) develop and utilize the "Science and Math 
Applications" curriculum that relates science and math to everyday life, 
promotes confidence in ABE students in their science and math skills, and (2) 
promote math and science programs by serving approximately 20 ABE 
students over 2 ten-week sessions, 10 students each session, by using the 
"Science and Math Applications" curriculum. The "Science and Math 



9 

ERIC 



Science and Math Applications Final Report 3 

0 



Applications" curriculum was developed, implemented, revised, and 
implemented with the revisions to another group of participants. At first, 
many students were quite apprehensive when "science" and "math" were 
mentioned, but throughout the course of the program their confidence levels 
grew. We served 33 ABE students, many who were working towards earning 
their GED. Due to this and the open-entry / open-exit policy that our 
organisation has in Juniata County, we were unable to limit this program to 
two sessions with definitive entry and exit dates. The program became 
somewhat class-paced; the program progressed at a pace that best served the 
students involved in it. We felt that this change was necessary in order to 
ensure that the first objective, to promote student confidence and 
understanding of their math and science skills, was met. 

Throughout the 1993-94 program year, interested participants enrolled 
in this program. The time frame for project activities follows: 

- July, and August '93 - Curriculum development and recruitment. 

- September '93 - June '94 - Instruction in science and math 
applications in groups of approximately 10 students. 
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Science and Math Applications Class Schedule 



Month 


Dates 




Hours 


September '93 




8 


2.5 




13 


15 


5 




20 


22 


5 




27 


29 


5 


October '93 


4 


6 


5 




11 


13 


5 




18 - 


20 


5 




25 


27 


5 


November '93 


1 


3 


5 




8 


10 


5 




15 


17 


5 




22 


24 


5 


December '93 




1 


2.5 




6 


8 


5 




13 


15 


5 




20 


22 


5 


January '94 


3 


5 


5 




10 


12 


5 




17 


19 


5 




24 


26 


5 




31 


Feb .2 


5 


February '94 


7 


9 


5 




14 


16 


5 




21 


23 


5 




28 


Mar.2 


5 


March '94 


T 

/ 


9 


5 




14 


16 


5 




21 


23 


5 




28 


30 


5 


April '94 


4 


6 


5 




11 


13 


5 




18 


20 


5 




25 


27 


5 
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Project Director was Carol Molek. Ms. Molek has over 10 years 
experience coordinating adult programs for the IU and developing and 
implementing special projects. Ms. Molek directed the project, supervised the 
other personnel involved, and reported to and communicated with the 
Department. The instructor for the project was Lori A. Lauver, Adult 
Instructor. Ms. Lauver has two years experience as an ABE , and GED 
instructor. Ms. Lauver has also conducted SPOC classes and Community 
Service Block Grant sessions on topics such as budgeting, communication 
skills, and job readiness / retention. Ms. Lauver was responsible for 
developing the curriculum, selecting materials, conducting student intake 
interviews, providing instruction and conducting follow-up activities. 

The audience that benefitted most from this program was adults who 
lack confidence in their math and science abilities. "Science and Math 
Applications" was directed to adults who wished to gain both confidence and 
knowledge in the subject area of math and science. It was specifically targeted 
to those students v\ se basic educational potential is below their potential, 
especially those who did not hold a high school diploma. 

The audience thai may benefit from this report are other practitioners 
in the field exploring ways to better assist their students to overcome math 
and science inadequacies. 
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Permanent copies of this report can be obtained from: 



Bureau of Adult Basic and Literacy Education 
Pennsylvania Department of Education 
333 Market Street 
Harrisburg, PA 17126-0333 

and 

AdvancE 

Pennsylvania Department of Education 
333 Market Street 
Harrisburg, PA 17126-0333 

and 

Western Pennsylvania Adult Literacy Resource Center 
5347 William Flynn Highway 
Route 8 

Gibsonia, PA 15044-9644 



"Science and Math Applications" was administered by the Tuscarora 
Intermediate Unit No. 11. The TIU is a local education agency which 
provides educational and management services to 9 school districts and 3 area 
vocational technical schools in Fulton, Huntingdon, Juniata, and Mifflin 
counties. 

The Intermediate Unit sponsors all TIU Adult Education and Job 
Training Center programs in Lewistown, as well as the centers located in 
Juniata and Perry counties. Center programs include: 322 Adult Basic 
Education and General Educational Development programs; Job Training 
Partnership Act Adult Basic Education, employment and job . training 
programs; single parent / displaced homemaker services. In addition, the I.U. 
has sponsored forty-three 310/353 special projects. 
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Statement of Problem 

As adult educators we are constantly exploring new methods of 
correlating the material that we teach with experiences that students can 
relate to. Throughout our ongoing recruitment efforts we are constantly 
reminded by potential students that some of their biggest fears came from 
math and science. The "Science and Math Applications" program allowed us 
to reach students who wanted to improve their skills in these areas. 

Most participants of "Science and Math Applications" came into our 
classes frustrated with their abilities in math and science. In most cases, these 
were the subjects that gave students the most trouble in their prior 
educational experiences and they feared having to confront their feelings of 
possible failure. "Science and Math Applications" allowed the instructor to 
draw meaningful parallels between textbook material and common 
experiences which dispelled some of the students' fears. The basic math and 
science concepts were taught tluough somewhat traditional means, and were 
reinforced by hands-on activities and active class discussions. Once the fears 
were lessened, general attitudes usually improved, leading to more 
productive instructional and experimental time. One student recently 
commented, "I used to really be afraid of math and science and hated coming 
to class, but now I actually like coming to math and science class. It makes 
more sense now." 

Another problem that many of our students faced was that much of the 
math and science that they had learned had been forgotten over time or they 
had simply never had some of the subject matter (i.e., algebra, geometry, 
chemistry, and physics). "Science and Math Applications" introduced the 
material that students were expected to learn, gave ample time for practice, 

^ q Science and Math Applications Final Report 8 
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and included hands-on activities which all aided in students understanding 
concepts and retention of information. In addition, for those who were 
parents, this program allowed students to experience a portion of the material 
that their children or grandchildren may learn in school This further 
boosted their confidence levels and gave them a better outlook towards the 
subjects of math and science. 
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Goals and Objectives 



Objectives as stated in the proposal were as follows: 

- develop and utilize the "Science and Math Applications" curriculum 
that relates science and math to everyday life, promotes confidence in ABE 
students in their science and math skills, and promotes an interest in math 
and science 

- promote math and science programs by serving app -oximately 20 ABE 
students over 2 ten-week sessions, 10 students each session, by using the 
"Science and Math Applications" curriculum. 
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Procedures 

The general design of "Science and Math Applications" involved a two 
stage plan. Phase One consisted of recruitment and curriculum development. 
Phase Two involved implementation of the curriculum with revision of 
content as necessary. Our plan was for twenty (20) participants to be provided 
with fifty (50) hours of instruction. Classes met two days per week for two 
and one-half hours each session; one and one-half hours of each session was 
dedicated to math concepts and applications, and one hour of each session 
concentrated on science concepts and applications. When instructing 
students in science, we spent the first one-half hour of each segment on 
building reading skills, and dedicated tlu remaining one-half hour to a 
specific content area and activities associated with it. Our goal was to 
improve the students' understanding and retention of math and science 
concepts. 
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Results 

The first objective was successfully met. The "Science and Math 
Applications" curriculum was developed and implemented to ABE clients in 
our Juniata County office who needed to improve their math and science 
skills. The curriculum development was conducted by the instructor. The 
instructor collected and modified materials from various sources to be used 
in the curriculum (see bibliography). Software and computers owned by the 
Adult Education and Job Training Center were utilized. 

The training was delivered to 33 students (20 planned). Classes were 
tentatively scheduled for two sessions; one beginning in September and one 
in January. Due to the individual needs of students within the classes, the 
lack of any other adult education facility in the county, and our facility's 
open-entry / open-exit policy, we did not feel that the students could fully 
benefit from this program unless it was based on the class' rate of progress. 
Also, due to the extremely harsh weather that our state received during the 
winter months, valuable instruction time would have been forfeited if the 
original schedule would have been followed. Due to the individual goals of 
our students in this program and their ability levels, when the student 
achieved his/her goal within the program, they moved on into other 
programs. 
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Evaluation 

Evaluation of this program has been a continual process. A case 
information form was utilized in order to obtain information about students' 
prior school experiences and any areas of perceived difficulty. TABE Locator 
tests were administered in order to pinpoint the student's entry level to our 
program with regards to math. Reading levels were determined using the 
San Diego Quick (vocabulary development) and the Ekwall Reading 
Inventory. Students' progress was noted as they progressed through the 
program by the oral and written responses of questions pertaining to math 
and science concepts, attendance, and GED practice tests, as well as their 
participation in hands-on activities. Measurement of total completion and 
success has been based on: 

- development and implementation of the "Science and Math 
Applications" curriculum 

- participation of 33 Adult Basic Education students in the "Science and 
Math Activities" program 

In addition, a detailed curriculum outline is attached. 
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Dissemination 



This project will be available for dissemination through: 

Bureau of Adult Basic and Literacy Education 
Pennsylvania Department of Education 
333 Market Street 
Harrisburg, PA 17126-0333 

and 

AdvancE 

Pennsylvania Department of Education 
333 Market Street 
Harrisburg, PA 17126-0333 

and 

Western Pennsylvania Adult Literacy Resource Center 
5347 William Flynn Highway 
Route 8 

Gibsonia, PA 15044-9644 
Specific questions should be directed to: 



Carol Molek 

Tuscarora Intermediate Unit 

Adult Education and Job Training Center 

MCIDC Plaza One Belle Avenue 

Building 58 

Lewistown, PA 17044 
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Conclusions / Recommendations 

Overall, we are pleased with the outcome of "Science and Math 
Applications." Participants made excellent progress in their confidence and 
understanding of both science and math concepts. By reviewing TABE scores 
given throughout the duration of the program, all students made progress 
with the average progress made being 2.55 grade levels. 

Due to the nature of this program, we would not recommend its 
implementation in an organization that has an open-entry / open-exit policy. 
It was challenging to direct several groups of students who were at different 
stages in the program simultaneously. During the course of implementation 
of the "Science and Math Applications" program, we had to limit the times 
when new people could be admitted into the program. We found that as long 
as the class size was small, students could be permitted to enter the program 
on a six-week cycle (start a new group of people every six weeks). This 
worked as long as the group sizes were no more than six to eight people and 
there were two chalkboards or dry erase boards to use for instructional 
purposes. When class sizes rose above that level, a waiting list was used to 
begin new students when space permitted. 

Most students commented positively on the class schedule; they did 
not fully appreciate the reasoning behind having sessions two times a week 
for two and one-half hours per session until they were absent or when 
sessions were cancelled due to inclement weather. They recognized during 
these times that their retention of information was not as good and progress 
was not as rapid as when their attendance was regular . 
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Curriculum 
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Math Key Words 



Use this sheet to recognize key words that suggest the following 
operations. 



Addition 

sum 

combined 

more 

increase 

total 

and 

plus 

add 

both 

altogether 
in all 

additional 




Multiplication 

times 

total 

of 

twice 

per 

by 

double 
triple 



Subtraction 

difference 
farther than 
greater than 
how many more 
decrease 
left 

remaining 
reduced 
less than 
more than 
dropped 
lost 



Division 

average 
divided evenly 
split 

cut into equal pieces 

shared 

out of 

half 

ratio 
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Decimals and Place Value Names 



In order to understand decimals, you must know the place value of 
numbers within a decimal number. Use the following chart to help. 
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Comparing Decimal Numbers 



In order to compare numbers that contain decimals, you must follow 
the following rules: 

1. Each number must have the same number of decimal places 
to the right of the decimal. If you need to accomplish this, add 
zeros to the right of the last digit until the numbers have the 
same number of decimal places. 

2. Compare the numbers by looking at each place value (start 
at the far left). When you reach a number that is greater than 
the number that occupies the same place value in the other 
number, that decimal number is the larger one. 
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Percent Increase and Decrease Practice 



1. You walk into a store and see that your favorite brand of jeans 
has been marked 20% off their regular price. If the jeans originally 
cost $24.99, what will their sale price be? 

2. You took your car to the mechanic and found out that it needed a 
new radiator. You told the mechanic to order a new one and install 
it. To your surprise, there was a 25% labor charge for all jobs that 
take more than an hour to complete (yours took three hours). If the 
radiator cost $150, how much would the entire repair bill be (no tax 
included)? 

3. Ten years ago, Tom built a small house in the country and paid 
$35,000 for it. Now, the area is being built up and houses are selling 
for 250% more than they were ten years ago. How much would 
Tom's house sell for now? 

4. Martha bought a "New Creations" basket for $30.99. If there is 6% 
sales tax, and a 8% shipping and handling fee, how much did Martha 
pay for the basket? 

5. If inflation during the past year was 3.5%, how much would a sofa 
that cost $499 last year cost this year? 

6. After her cost of living raise of 3%, Athenia made a weekly salary 
of $150. How much did she make before the raise? 
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Answers to Percent Increase and Decrease Practice 



1. $24.99 
X ,20 



4.9980 (round to 5.00) 



$24.99 
- 5.00 



$19.99 



2. 



$150 
X .25 
750 
+3000 
$37.50 



$150 
+ 37.50 



$ 187.50 



$35,000 
X 2.50 
00000 
175000 
+700000 
$ 87,500 



$ 35,000 
+ 87.500 
$122,500 



4. 



$30.99 
X .06 



$30.99 
X .08 



$1.8594 (round to $1.86) $2.4792 (round to $2.48) 



$1.86 
+2.47 

$4.33 (tax and shipping) 



$30.99 
+ 4. 33 

$35.32 (total cost) 



$499 
x .035 

2495 
+14970 
17.465 (round to $17.47) 

$150 
x .03 
4.50 



$499.00 
+ 17.47 
$516.47 



$150.00 



4.50 



$ 145.50 
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